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PRODUCTION AND DISTRIBUTION OF EXPLOSIVES IN THE 
UNITED STATES DURING THE CALENDAR YEAR 1916. 


Compiled by ALsert H. Fay. 


INTRODUCTION. 


The total production, excluding exports, of explosives in the United 
States during the calendar year 1916, according to figures that the 
Bureau of Mines has received from manufacturers, was 505,415,052 
pounds (252,708 short tons), as compared with 460,900,796 pounds 
(230,450 short tons) in 1915. 

The production for 1916 is segregated as follows: Black powder, 
215,575,025 pounds; “high” explosives other than permissible ex- 
plosives, 255,154,787 pounds; and permissible explosives, 34,685,240 
pounds. These figures represent an increase of 17,852,725 pounds of 
black powder, 19,326,200 pounds of high explosives, and 7,335,331 
pounds of permissible explosives, as compared with figures for 1915. 

As explosives are essential to mining and the use of improved types 
of explosives tends to lessen the hazards of this industry, the Bureau 
of Mines has undertaken the compilation of information showing the 
total amount of explosives manufactured and used in the United 
States. Its first report, Technical Paper 69, deals with the year 1912; 
the second, Technical Paper 85, with the year 1913; the third, Tech- 
nical Paper 107, with the year 1914; and the fourth, Technical Paper 
159, with the year 1915. This report for 1916 is, therefore, the fifth 
of the series. 

CLASSIFICATION OF EXPLOSIVES. 

The production figures tabulated herein are classified as follows: 

1. Black blasting powder.—All black powder with sodium or potas- 
sium nitrate as a constituent is here classified as black blasting 
powder. 

2. High explosives—Dynamite and all other high explosives of 
various trade names and compositions, except permissible explo- 
sives, are put in this class. 

3. Permissible explosives——In this class are included ammonium 
nitrate explosives, hydrated explosives, organic nitrate explosives, 
and certain nitroglycerin explosives containing an excess of free wa- 
ter or carbon. All permissible explosives have passed certain tests 
of the Bureau of Mines and are not to be regarded as permissible 
unless used in the manner specified by the bureau.? 


@ Hall, Clarence, Snelling, W. O., and Howell, 8, P., Investigations of explosives used in coal mines, 
with a chapter on the natural gas used at Pittsburgh, by G, A, Burrell, and an introduction by C, E, Mun- 
roe: Bull. 15, Bureau of Mines, 1912, 197 pp. 

Hall, Clarence, and Howell, S, P., Tests of permissible explosives: Bull, 66, Bureau of Mines, 1913, 313 pp. 
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- SCOPE OF STATISTICS. 


Table 1 shows the quantity of explosives used in each State 
during the calendar years 1915 and 1916. 

Tables 2, 3, and 4 show the total production and uses, by groups 
of States, of black powder, high explosives, and permissible explo- 
sives. The States are grouped so as to include regions where the 
general conditions of mining are more or less similar. 

Table 5 shows the rapid increase in the production and sale of per- 
missible explosives for use in coal mines. In 1902 only 11,300 pounds 
of short-flame or ‘‘safety’’ explosives were used in coal mining, 
whereas in 1916 the quantity of permissible explosives so used was 
26,566,521. 

The quantity of permissible explosives used in the United States 
is larger than that of corresponding explosives in a number of foreign 
countries. In 1912it represented about 5 per cent of the total quan- 
tity of explosives produced, and in 1916, 6.9 per cent. The total 
amount of explosives used for the production of coal in 1916 was 
224,443,951 pounds, of which over 11 per cent was of the permissible 
class, as compared with approximately the same percentage as in 
1915. 

Table 6 gives the quantities of permissible explosives used for coal 
mining in the various coal fields. The table shows that in 1916 about 
77 per cent of the permissible explosives manufactured were used for 
coal mining. The remaining 23 per cent was reported under the 
items ‘Other mining’’ and ‘All other purposes,’’ as indicated in 
Table 4. ‘ 

The figures for 1916 represent the reports of 29 manufacturers 
who operated their various plants during the year. In many cases 
the manufacturer operated more than one plant, so that the above 
number does not necessarily indicate the total number of plants. 
The number of manufacturers reporting sales of black powder was 
27, of high explosives 23, and of permissible explosives 14. A number 
of other companies reported their plants as having been idle during 
the year, or as having been sold to other manufacturers. 

The reports of manufacturers of fireworks and of ammunition are 
not included, inasmuch as the majority of these manufacturers pur- 
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chase their explosives from one or more of the manufacturers of 
explosives whose production has been included in the tabulations 


PRODUCTION OF EXPLOSIVES IN UNITED STATES, 


presented herein. 


PRODUCTION AND DISTRIBUTION OF EXPLOS'VES. 


The production and use of explosives in the United States are 
given in detail in Tables 1 to 6 following. 


TaBLE 1.—Amount of explosives apace exports) manufactured in the United States 
and used in the venous States during the calendar years 1915 and 1916. 


1915 1916 
State. B Highexplo- 
blasting sives other | Permissible 
powder, than in explosives. 
f° P B Kegs. Pi Pounds. 
Alabama.......... 188,607 | 4,271,724 194,554 | 5,412,151 | 3, 547, 481 
Alaska.. 3,385 | 4,683,785 |. 52,156 | 5,761,280 69, 200 
Arizona. 7,339 | 8,845,785 24,194 | 13, 002, 555 20,000 
Aq 77, 834 | 1,206, 345 108,928 | 1,537,717 116, 800 
California. ........ 78,942 | 13,377,140 79,067 | 13,942,055 10, 650 
Colorado.......... 74,831 | 8,324,900 78,572 | 8,826,030 788, 344 
ee: eaueons 920 726, 878 1,915 756, 000 1,000 
Delaw: 46 58, 350 257 41, 120 100 
10 TB100 b. soccveliscledancssocnses 50, 500 |......5..... 
Florid 1,854 | 1,434,122 2,190 | 1,548,975 6, 000 
Georgia........... 15, 383 775, 025 40,655 | 1,008, 825 3, 460 
Idaho............. 5,639 | 4,783,235 4,980 | 5,133,090 |............ 
TMinois............ 1,151,309 | 6,981, 538 i 1,324,802 | 5,984,889 | “1,906, 
In eecectsenes 487,052 | 2,717,123 }, 100 579,080 | 2,234, 801 177,350 
ROW \vsison tenders 381,116 | 1,817,306 1, 650 322,004 | 1,840, 906 4,9 
484,989 | 2,843,152 16, 712 511,431 | 3,334, 298 19, 425 
Kentucky......... 242,056 | 1,430,739 663,115 ,072 | 1,680, 448 861,815 
cmnapeve 588 | 1,146,825 61, 650 171 | 1,143, 442 21,700 
buscesnncss 1,957 774, 608 200 3, 033 G01; 500 | 55 cschoence 
Maryland... .... 24,587 | 1,276, 203 37, 500 30,813 | 1,383, 899 18, 650 
Massachusetts 6, 567 G37: 803 | cs cccc aces 4, 734 578, 645 000 
Michigan... 20,793 | 26,984,039 24,324 23,856 | 29,691, 122 143, 058 
Minnesota. 125,713 | 9,785,271 10, 000 146, 211 | 10, 220,182 |.....5...... 
nan gl 2, 208 494, 066 400 2,345 394, 166 80 
Missouri. 146, 142 | 20, 000, 044 33, 390 182,255 | 24,875,757 44,039 
Montana 73,746 | 7,461,360 26, 300 100,975 | 9,162,385 89, 200 
Nebraska 38, 297 228, 665 |.....--0-+00 4,130 227, 480 1, 341 
Nevada......... 1,848 | 7,008, 266 16, 150 7,728 | 7,378,443 182, 500 
New Hampshire. 810 155, 100 |... 2.00.00 801 103, 750 2,500 
New Jersey..... 3,824 | 2,597,123 300 2,525 | 2,448, 034 2,175 
New Mexico.. 36,458 | 2,209,450 513, 100 33,423 | 3,061,951 615,925 
30,313 | 9,952, 161 362, 22,341 | 8,276,568 | 1,041,155 
20,882 | 1,804,987 20,812 | 2,070, 258 200 
12,070 343, 639 19, 818 316, 850 50 
312,155 | 6, 633,779 ,300 | 7,089, 041 48, 701 
160,748 | 2,522,615 171,439 | 4, 163,922 888, 000 
26, 3,908, 120 15,733 | 2,578, 689 2, 
2,574,478 | 31,755, 480 2,407, 226 | 31,935,073 | 13,832,192 
398 84, 632 178 80, 775'|s205.052- 206 
4,063 311, 535 |. 15, 436 673, 050 1,500 
3,424 | 1,986, 468 2,732 | 2,272,840 |............ 
106,890 | 3,311,955 167,997 | 4,019, 491 230, 116 
58,124 | 1,936, 296 61,948 | 2,090,640 2; 
22,045 | 8,875,985 , 253 | 6,408,037 | 5,142, 100 
12, 231 251, 068 9, 769 209, 700 
126,418 | 3,733,849 129,164 | 3,568,615 373, 480 
50,525 | 7,635, 266 48,625 | 6,546,844 203, 7 
628,770 | 3,087, 886 776,713 | 3,487,171 | 4,476, 595 
6,347 | 6,736, 319 6, 6, 515, 032 rid 
102,377 517, 387 108, 980 615, 795 334, 800 
2 7,908, 892 587 | 27,349,909 | 28,623,001 |255, 154,787 | 34,685, 240 
9197,792,900 1c. cscesccclodcwwete as ke DOL B7H-025 |, coe eeeedlee scree ces 
Grand total (pounds). 460,900,796 505,415,052 
a Kegs of 25 pounds each. > Pounds. 
Original from 
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TaB Le 5.— Yearly sales of short-flame explosives used in coal mines in the United States, 
1901-1916. 


; | Quantity H Quantit 
Year: | ~ sold.” | Year. et i 
i u} 
| Pounds, | . Pounds. 
eecaehedene 1 | 042,857 
11,3 | 11,820, 836 
28, 661 |) 13, 42s, 239 
608, 270 | 18, 150, 618 
1,081,300 21, 804, 285 
1,433, 575 19, 593, 892 
2,095, 244 21,841,659 
2, 10s, 610 | | 26, 566, 521 


TABLE 6.—Quantity of permissible erplosives used in different coal jsields in the United 
States, 1911-1916. 


Coal felds and regions. 1911 | 1912 1913 1914 1915 1916 
| | 


Pounds. | Pounds. | Pounds. | Pounds. | Pounds. | Pounds. 


1. Pennsylvania anthracite field. ..... 1,917,412 | 2,177,172 | 3,294, 225 | 4,380,635 | 5,087,050 5,219, 082° 
2. Northern Appalachian region @....} 6 272 | 9,190,025 | 9,744,810 | 7,966,464 9,435,318 |12, 147, 207 
3. Southern Appalachian region. ..... S| 3,905,485 | 4,481,975 | 3,510,013 | 3,447,964 | 4,386, 757 
4, Eastern interior field 2.2.2... 2 1,364,450 1,631,775 | 1,949,925 
5, Western interior fleld....... 4 Pe ) ig 414,937 433,010 422,425 
6. Rocky Mountain region. ..... «| 1,177,075 20 | 1.68 1, 796, 750 | 1, 710, 992 244, 275 
7. Pacific coast region....--.-.......- 14,150 77 | 213, 000 163, 643 145,550 | 196,900 
aera BOE | | | 
TOD aaa here deesisas 5 ehaeees 13,428, 239 jP8) 180, 614 [21 804, 285 ii 2, 841, 659 26, 566, 521 


a Not including Pennsylvania anthracite field, 
MINING FATALITIES DUE TO EXPLOSIVES. 


Tables 7, 8,9, and 10show the number of fatalities due to the use of 
explosives in the mining industry. In Tables7 and 8 are shown all of 
the explosives fatalities at coal mines, and in Table 9 those at bitumi-. 
nous mines alone. The latter table shows a decrease in the number of 
fatalities, as well as in the percentage and fatality rates. Inasmuch 
as 80 per cent of the permissible explosives used in coal mines are used 
in bituminous coal mines, it is interesting to compare Tables 9 and 5, 
for the former shows the decreased fatality rate, the latter increased 
amount of permissible explosives used in and about coal mines. In 
1903, 9.8 per cent of the fatalities at bituminous mines were due to 
the use of explosives, whereas in 1916 only 2.8 per cent were due to 
this cause. 

Table 10 shows that from 11 to 14 per cent of the metal-mine fatali- 
ties and 19 to 26 per cent of the quarry fatalities are due to explosives. 


DISTRIBUTION OF EXPLOSIVES BY PRINCIPAL INDUSTRIES. 


Table 11 shows the percentage of black powder, high explosives, and 
permissibles used in the various branches of the mining industry. 
For example, in 1916, 82.1 per cent of the black powder was used in 
mining coal and only 3.6 per cent for other mining. In 1916, 73.2 per 
cent of the explosives produced were used in the mining industry of 
the United States, as compared with 72 per cent in 1915. Of the 
permissibles, 76.6 per cent in 1916 were used in coal mining and 17.9 
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per cent for other mining. Of high explosives only a small percentage 
is used for mining coal, and approximately 50 per cent is used for 
other mining. 

EXPORTS OF EXPLOSIVES, 1913-1916. 


Table 12 shows the amount of explosives exported from the United 
States during the years 1913 to 1916, inclusive. In 1913 the total 
amount of gunpowder exported was 1,284,422 pounds; in 1916, 
317,296,135 pounds. Of dynamite, 13,399,616 pounds was exported 
in 1913, as compared with 19,226,435 pounds in 1916. The tabula- 
tions of exports unfortunately do not segregate such explosives as 
picric acid, nitroglycerin, trinitrotoluene, and others. These are 
grouped in the column headed “All others.” Their value, however, 
increased from $651,601 in 1913 to nearly $392,000,000 in 1916. 
Exports of cartridges in 1913 were valued at slightly over $3,000,000; 
in 1916 their value was approximately $57,000,000. 


TABLE 7.—Coal-mine fatalities due to explosives, 1911-1916. 


States. 1911 | 1912 1913 1914 1915 | 1916 
Pennsylvania 94 85 79 97 88 96 
3 8 8 5 6 3 
15 ll ll 9 ll 6 
3 5 6 2 3 5 
Indiana, Michigan, and Kentuck See si 15 3 5 12 12 10 
Alabama, Tennessee, Georgia, and North Carolina. ...|. 6 6 2 2 10 3 
Iowa, Kansas, and Missouri... ... 2.0.0... ese c eee eee eee 4 6 4 13 9 
Colorado, New Mexico, and Utah....... l 7 Oi ccwsecs 4 
Maryland and Virginia...............-.. 10 yh eras 4 3 
Montana, North Dakota, and Wyoming. 2 4 4 3 2 
Arkansas, Oklahoma, and Texas...............0200.04 1 5 4 5 1 
Alaska, California, Idaho, Nevada, Oregon, and 
Washington. : isos sides ecgeseessces deasaseeeeceuys 2 1 3 Bifisdsdeses 4 
Total, underground j 160 147 138 146 155 146 
a age | a _s 
TaBLeE 8.—Fatalities due to explosives at coal mines in 1916. 
Underground. | 5 
on a = = aon | 
alg] & lee = is |g | 3 
\2 |$ 2 | les) ¢ S12 | 8s z os 
> | ive ea ao se =] 
Month. rei Bi. 4g| 3 Fela! ./=2 lbs! Pl | 2 be 
(1916.) eses| (2s lesie|¢| sera ea} 4}é 5 
Bgicoa ol glse/S/S)/e%le4/ Bo |S] 5 3 
=| . |2e| 82 |e o Bl*s louis S 
we) S| DIES] wl -| o esi2c/ ¥ Z EI 
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TaBLE 9.—Fatalities due to explosives at bituminous coal mines, 1903-1916. 


Number 
Percentage} 7} 
Number : killed per 
Ae killed. | Qf total | 1 000 em- 
ployed 
9.80 0.339 
8.64 . 200 
7.49 . 264 
7.27 246 
5.29 264 
6.17 216 
5.88 244 
5.09 . 203 
3.68 . 130 
3.85 » 128 
2.91 -110 
3.401 - 096 
3.36 - 100 
2.50 - 096 


TaBLe 10.—Number and percentage of fatalities, due to explosives, at metal mines and 
quarries in the United States. 


Year. Metal mines. Quarries. 


Number. | Percent. | Number. Per cent. 
78 11, 22 50 26. 


WAL eases Lesicb econ Vabeeebry veeuwteesiSERs savesbaenceesic 60 
MOD noo catanoeeretdeci Des cose sonab ests ete etayepaaek ses 4 14, 22 47 22.06 
ATS a ie ceca daccdannancsseses abe cee seascrespersasasasecs 89 13.03 44 24.04 
WONG oon cicccd cis'e'e bb nsscegintie Recndasemasae canesensssaas 60 10. 73 35 19. 44 
VOUS. cece atncckceccseceesdsodetcccscscpewenesecesecses 78 14.10 28 18.92 


TaB_e 11.—Percentage of explosives used for various purposes in the United States during 
1915 and 1916. 


Railway 
Coal Other and other |} All other Total 
mining. mining. construc- | purposes. * 
tion work. 
1916. Percent. | Percent. | Percent. | Percent. | Percent. 
Black powder. . 4.02 02s%-acsassacteccse 82.1 3.6 5.0 9.3 100.0 
i d i 8.2 51.6 8.6 31.6 100.0 
bl 76.6 17.9 3 5.2 100.0 
44.4 28.8 6.5 20.3 100.0 
Black powder 84.8 3.4 3.6 8.2 100.0 
High explosives 9.5 16.3 9.4 34.9 100.1 
Permiissibles. < o. ..<oc05 026550 505n0segsen ses 79.9 17.1 5 2.5 100.0 
Otel: concede sss ss Sat gcersesesese 45.9 26.1 6.4 21.5 99.9 
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TABLE 12.—Explosives exported from the United States, 1913-1916.4 


curtetge| Deets; apoE der. Allother. | Total. 


Dollars. | Pounds. | Dollars, | Pounds. | Dollars. 


11, 206, 115. 


1,381,970 337, 612 38, 518 372, 085 129, 617 


1,900,774 | 628,512 | 77,827 73, 015 34, 884 
1, 616, 626 5 29) 563 181) 043 65, 481 


147) 283 645, 690 417, 919 
106,878 | 1,591,136 | 1,048) 607 
76,631 | 4,376,677 | 3,234,549 
»..| 2) 427) 761 100,899 | 5,504,772 | 4,567, 929 
“| 2) 2847 540 110/353 | 6,653,841 | 5; 206) 118 
..-| 1,412,144 | 1,695; 643 | 203) 753 | 11, 183,468 | 8,026,411 ? 
| 2) 2417729 | 1) 2087 921 | 1581452} 9/679) 904 | 7) 169,728 | 16; 851,970 | 26, 421, 879 


2, 648, 667 
3, 028, O83 
2, 167,378 


October. ... 


November. . --} 1, 737, 673 233, 690 | 20, 892, 232 | 16, 730, 384 | 13,495,527 | 32, 197, 274 
December............. | 2, 260, 734 225, 203 | 23, 204,516 | 20, 201,180 | 23,366, 260 | 46,053,377 
Totals: vdiesdes 25, 408, 079 11, 446,368 1,509,050 | $4,358,379 | 66,922,807 | 95, 129, 957 |188, 969, 893 

1916, | | 
January... Ke 3,312,621 | -622,932 | 13,149,659 | 10,104,525 | 12,569,635 | 26,640,589 
Februa 3 2,004,604 | 474, 408 939 | 12,043,610 | 32,235,724 48,370, 444 
4 1,807,480 | 413) 268 16, 868, 622 | 29, 159,515 | 50, 616, 232 
.| 3, 96 1,470,616 | 360,034 2 | 22,245,946 | 29,351, 236 | 55, 920,349 
., 6,300,715 | 2,214,652 466,568 | 27, 487,570 | 21,300,333 | 41,384,610 | 68, 542, 226 
4, 230,033 | 1,608,051 , 524,115 | 34, 759, 208 | 29, 187,988 | 28, 484,459 | 62, 426, 545 
. 4,134,765 | 1,296,415 | 368,759 | 35, 108,319 | 28,050,026 | 38, 681,413 | 71, 234, 963 


©. 6,180,567 | 759/762 | 151,966 | 32)518,538 | 26,200; 669 | 42/203) 211 | 74/925; 413 


September... ©.) 5,788) 653 | 1, 203/682 | 333/525 | 40) 173,559 | 34,886) 942 | 34/615) 989 | 75! 625! 109 


| 


October....... --| 6, 448, S81 | 1,698,472 | 425,756 | 20, 211, 272 | 15, 735, 102 | 27,519,820 | 50, 129, 559 
November. . ..| 5,174, 062 795,290 | 172,927 | 38, 124,884 | 34,718, 981 | 37,705, 275 | 77, 771, 245 
December. .23.5.35.066. ) 4,551,019 | 1,054,790 | 195,939 | 15, 215, 262 | 12,349, 157 | 37,845, 860 | 54, 941, 975 


Total............ 56, 996, 854 |19, 226, 435 '4, 510,197 |317, 296, 135 |263, 790, 851 |391, 846, 747 |717, 144, 649 


2 Compiled from ‘Monthly Summary of Foreign Commerce of the United States,’ published by the 
Bureau of Foreign and Domestic Commerce, Department of Commerce. 
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PERMISSIBLE EXPLOSIVES TESTED PRIOR TO MARCH 31, 1917. 
By 8S. P. Howe.t. 


The following table contains the brand name, class designation, 
grade of detonator or electric detonator prescribed, unit deflective 
charge, rate of detonation, and the name of the manufacturer of each 
of the 153 permissible explosives that had been tested by the Bureau 
of Mines prior to March 31, 1917. 

All of these explosives are subject to the conditions and provisions 
detailed in Technical Paper 100.¢ 


a Howell, 3. P., Permissible explosives tested prior to Mar. 1 (with supplementary list to July 1), 1915; 
Tech. Paper 100, Bureau of Mines, 1915, 16 pp. 
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PUBLICATIONS ON INVESTIGATIONS OF EXPLOSIVES. 


A limited supply of the following publications of the Bureau of 
Mines has been printed and is available for free distribution until the 
edition is exhausted. Requests for all publications can not be 
granted, and to insure equitable distribution applicants are requested 
to limit their selection to publications that may be of especial interest 
to them. Requests for publications should be addressed to the 
Director, Bureau of Mines. 

The Bureau of Mines issues a list showing all its publications avail- 
able for free distribution as well as those obtainable only from the 
Superintendent of Documents, Government Printing Office, on 
payment of the price of printing. Interested persons should apply 
to the Director, Bureau of Mines, for a copy of the latest list. 


PUBLICATIONS AVAILABLE FOR FREE DISTRIBUTION. 


BuLuetin 17. A primer on explosives for coal miners, by C. E. Munroe and Clar- 
ence Hall. 61 pp., 10 pls., 12 figs. 

Bu.ietin 48. The selection of explosives used in engineering and mining opera- 
tions, by Clarence Hall and 8. P. Howell. 1914. 50 pp., 3 pls., 7 figs. 

BuLeTINn 59. Investigations of detonators and electric detonators, by Clarence Hall 
and S. P. Howell. 1913. 73 pp., 7 pls., 5 figs. 

BuLueTin 66. Tests of permissible explosives, by Clarence Hall and 8. P. Howell. 
1913. 313 pp., 1 pl., 6 figs. 

BuLuetin 80. A primer on explosives for metal miners and quarrymen, by C. E. 
Munroe and Clarence Hall. 1915. 125 pp., 51 pls., 17 figs. 

Butietin 96. The analysis of permissible explosives, by C.G. Storm. 1916. 88 
pp., 3 pls., 7 figs. 

TECHNICAL Paper 6. The rate of burning of fuse as influenced by temperature and 
pressure, by W. O. Snelling and W. C. Cope. 1912. 28 pp. 

TECHNICAL ParerR 7. Investigations of fuse and miners’ squibs, by Clarence Hall 
and 8. P. Howell. 1912. 19 pp. 

TEcHNICAL PapPER 12. The behavior of nitroglycerin when heated, by W. O. Snel- 
ling and C.G. Storm. 1912. 14 pp., 1 pl., 2 figs. 

TeEcHNICAL Parer 18. Magazines and thaw houses for explosives, by Clarence 
Hall and S. P. Howell. 1912. 34 pp., 1 pl., 5 figs. 

TECHNICAL Paper 52. Permissible explosives tested prior to March 1, 1913, by 
Clarence Hall. 1913. 11 pp. 

TecHNIcAL Paper 69. Production of explosives in the United States during the 
calendar year 1912, compiled by A. H. Fay. 1914. 8 pp. 

TECHNICAL Paper 71. Permissible explosives tested prior to January 1, 1914, by 
Clarence Hall. 1914. 12 pp. 

TECHNICAL Paper 78. Specific-gravity separation applied to the analysis of mining 
explosives, by C. G. Storm and A. L. Hyde. 1914. 14 pp. 

TECHNICAL Paper 89. Coal-tar products and the possibility of increasing their 
manufacture in the United States, by H. C. Porter, with a chapter on coal-tar products 
used in explosives, by C.G. Storm. 1915. 21 pp. 

TECHNICAL PaPeR 100. Permissible explosives tested prior to March 1, 1915, by 
S. P. Howell. 1915. 16 pp. 

TECHNICAL PAPER 125. The sand test for determining the strength of detonators, 
by C. G. Storm and W. ©. Cope. 1916. 68 pp., 2 pls., 5 figs. 


Google 


24 PRODUCTION OF EXPLOSIVES IN UNITED STATES, 


TECHNICAL ParER 145. Sensitiveness to detonation of trinitrotoluene and tetra- 
nitromethylanilin, by G. B. Taylor and W. C. Cope. 1916. 11 pp. 

TECHNICAL PaPeR 146. The nitration of toluene, by E.J. Hoffman. 1916. 32pp. 

TECHNICAL Paper 160. The determination of nitrogen in substances used in explo- 
sives, by W. C. Cope and G. B. Taylor. 1917. 47 pp., 5 figs. 

Miners’ CrrcuLar 7. Use and misuse of explosives in coal mining, by J. J. Rut- 
ledge, with a preface by J. A. Holmes. 1913. 52 pp., 8 figs. 

Miners’ Crecutar 19. The prevention of accidents from explosives in metal 
mining, by Edwin Higgins. 1914. 16 pp., 11 figs. 


PUBLICATIONS THAT MAY BE OBTAINED ONLY THROUGH THE SUPER- 
INTENDENT OF DOCUMENTS. 


BuLueTin 10. Thes use of permissible explosives, by J. J. Rutledge and Clarence 
Hall. 1912. 34 pp., 5 pls., 4 figs. 10 cents. 

BULLETIN 15. Investigations of explosives used in coal mines, by Clarence Hall, 
W. O. Snelling, and S. P. Howell, with a chapter on the natural gas used at Pitts- 
burgh, by G. A. Burrell, and an introduction by C. E. Munroe. 1911. 197 pp.,7 
pls., 5 figs. 25 cents. 

BuLietin 51. The analysis of black powder and dynamite, by W. O. Swelling and 
C.G.Storm. 1913. 80pp., 5pls., 5 figs. 10 cents. 

TECHNICAL PaPeR 17. The effect of stemming on the efficiency of explosives, by 
W. O. Snelling and Clarence Hall. 1912. 20 pp., 11 figs. 5 cents. 

TECHNICAL Paper 85. Production of explosives in the United States during the 
calendar year 1913, compiled by A. H. Fay. 1914. 15 pp. 5 cents. 

TECHNICAL PaPeR 107. Production of explosives in the United States during the 
calendar year 1914, with notes on coal-mine accidents due to explosives, compiled 
by A. H. Fay. 1915. 16 pp. 5 cents. 

TECHNICAL Paver 159. Production of explosives in the United States during the 
calendar year 1915, with notes on coal-mine accidents due to explosives, and a list of 
permissible explosives, lamps, and motors tested prior to June 1, 1916, compiled by 
A. H. Fay. 1916. 24 pp. 5 cents. 
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